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Application of SWAT model for Water Accounting in Sedone River Basin, Lao PDR
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ABSTRACT

This research demonstrated the application of SWAT model for water accounting analysis in
Sedone River Basin in Lao PDR, where there was the drainage area of 7,217 kmz. The available data
from 2001 to 2010 were selected. Water accounting analysis was based on three case studies: without
irrigation, current irrigation and full potential irrigation. The analysis results were summarized on an
annual basis and divided into sub-areas along the River. The SWAT model was applicable for the
analysis of water balance components at the hydrologic response unit (HRU) scale of sub-watershed
and the application of GIS could enhance the result visualization. The SWAT model simulated water
balance components on daily time step, but recorded results of each HRU as an annual mean.
Therefore it was limiting for the analysis of accounting water on monthly or seasonal basis. The result
of water accounting analysis demonstrated the net inflow into the basin of about 15,600 MCM annually,
with depleted water from evapotranspiration of about 37% of the inflow and outflow to stream of about
63%. Finally, water accounting analysis showed the current status of the Sedon River Basin to be an

open basin, which implied that there was adequate water resources for further usages.

Keywords: SWAT model, Water accounting, Sedone River Basin, Lao PDR.
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Figure 2 Elevation of Sedone River Basin
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Table 1 Location of climate stations and annual rainfall in Sedone River Basin

No Station name Location

Elevation (m) Rainfall (mm year_1)
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Figure 4 Location of climate stations and observed runoff in Sedone River Basin
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Figure 9 Outflow in sub-basin (a) without irrigation

Figure 8 Evapotranspiration in sub-basin (a) without

(b) current irrigation (c) full potential irrigation

c) full potential

(

irrigation (b) current irrigation
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2. MyAezRL T (water accounting)
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Table 2 Water accounting of three case studies in Sedone River Basin

Water accounting components

Without irrigation

Current irrigation

Full potential irrigation

(MCM) (MCM) (MCM)

Gross inflow

Precipitation 15,598.13 15,598.13 15,598.13
Net inflow 15,598.13 15,598.13 15,598.13
Depletive use

Process depletion

Evapotranspiration 1,586.90 1,627.46 1,944.46
Non-process depletion
Beneficial (Forest evaporation) 4,148.93 4,148.93 4,148.93

Total depletion 5,735.83 5,776.39 6,093.39
Outflow

Committed water 500.00 500.00 500.00
Uncommitted outflow 9,359.60 9,309.60 8,992.80
Total outflow 9,859.60 9,809.60 9,492.80
Available water 15,098.13 15,098.13 15,098.13
Indicator

Depleted fraction (gross) 0.368 0.370 0.391
Depleted fraction (net) 0.368 0.370 0.391
Depleted fraction (Available) 0.371 0.383 0.404
Process fraction (Depleted) 0.270 0.282 0.320
Process fraction (Available) 0.105 0.110 0.130

Table 3 Water accounting at different parts of Sedone River (current irrigation)

Water accounting components

Upper Sedone

Middle Sedone

Lower Sedone

(MCM) (MCM) (MCM)

Gross inflow

Precipitation 2,181.32 10,705.33 15,598.13
Net inflow 2,181.32 10,705.33 15,598.13
Depletive use

Process depletion

Evapotranspiration 102.12 986.89 1,627.46
Non-process depletion
Beneficial (Forest evaporation) 877.64 3,252.46 4,148.93

Total depletion 979.76 4,239.35 5,776.39
Outflow

Committed water 40.00 350.00 500.00
Uncommitted outflow 1,160.10 6,110.90 9,309.60
Total outflow 1,200.10 6,460.90 9,809.60
Available water 2,141.32 10,355.33 15,098.13
Indicator

Depleted fraction (gross) 0.449 0.396 0.370
Depleted fraction (net) 0.449 0.396 0.370
Depleted fraction (Available) 0.458 0.409 0.383
Process fraction (Depleted) 0.104 0.233 0.282
Process fraction (Available) 0.048 0.095 0.110
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Figure 10 Water accounting in Sedone River Basin (current irrigation) (a) Upper Sedone (b) Middle
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